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PURPOSE OF 
THE METAL INDUSTRY 





THE Mertrat Inpustry AND ELECTRO- 
PLATERS Review is a business publication pub- 
lished in the interest of all of the metals 
except iron, and contains the most reliable 
information on the latest and best shop 
practice of the metal and plating plants. 


PRINCIPAL ARTICLES 


The principal articles are written by the 
leading practical writers of the world, and 
relate to the industrial arts of Smelting, Re- 
fining, Fluxing, Fusing, Alloying, Casti 
Founding, Machining, Grinding, Extrudins = 
Rolling, Drawing, Stamping, Spinning, At 
nealing, Smithing, Brazing, ‘Tinning, Zine- 
ing, Cleaning, Dipping, Etching, Plating, 
Polishing, Coloring, Finishing, Burnishing, 
Enameling, Japanning and Lacquering. 


The metals and alloys to which our jour- 
nal relates include BRASS, COPPER, TIN, 
bEADs ZINC, ALUMINUM, NICKEL, 
SLL VER. *GOLD,- BRONZE, 


SHOP PROBLEMS sae i 
Besides the principal articles there nda | 


been published in The Metal Industry, up 
to and including our January, 1924, caer 
3,291 Shop Problems (Questions and An- 
swers). 








Each problem has a practical 
one that can be worked out successfully in 
the shops and the questions relate to every 
form of metal working from melting, mold- 
ing and casting to plating, polishing and 
lacquering. 


We say our publication is the best. 
Please send for a specimen copy and see 
for yourself. 
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Platers’ Wrinkles 


The several editions of Platers’ Wrinkles that have 
been found necessary during the past few years prove 
that this little practical work has made for itself an 
enviable position in the plating industry. 

In this revised edition basic formule for a number 
of solutions have been included, and also considerable 
additional data to bring Platers’ Wrinkles up to date. 
—Ed. 


Nickel Solutions 


Formula for nickel solution for still tanks; for barrel 
plating the proportions may be increased to twice the 
amount as compared with water: 


WAGE Sew tite ain) ohne Mera ats ere 1 gallon 
pimgie. Nickel: Salts. asada dss 8 ozs. 
BOracices -Acidy 2... seunsen sagt Gaede bee 
Soave CHIOEICE bones ed eae eee tm: 
EpsGu Salts) ¢ aves teas Se © satesio ees oe aes 


For heavy white deposits of nickel upon Gray Iron 
or Steel: 


Water ivi ctiee ceils secclemee See et etna 1 gallon 
Sincle Nickel Salts ice & rsnin omental 10 ozs. 
Nickel” CHiOLide: o),.0'v. oc Bs athe kt eaeeeeeene 2 OZS. 
BOracie’ Acid’. -25.0ae rors ee a ee ZeOzs: 
Sal Amimoniac . oociccerea ca eee a 02; 
epsom! Saltss’4,.2: acute er es ose ae 1 oz. 


If one ounce of nickel fluoride is added it will stabilize 
the solution, give a bright deposit and ‘prevent burning, 
unless an excessive current is used. All metals can be 
plated in the solution except zinc and die castings. 





Solutions for zinc and die castings: 


Wate Sor scan reas mee team cette 1 gallon 
Double" Ntekel’ Salts) 3. 3: ac-ece ce et 8 ozs. 
Comimon-—'Salt, ove ene one ae 4 ozs. 
Epson’ Salts: (2... Cia ee a Isez. 
Soditiii= Citiatemw. cae eee oe Nees 2 ozs. 
WY Ati Pernt ns, ecm: Hed eta ee aes ee 1 gallon 
Single Nickel -Saltsv2.. Ss sacs bon ees 6 ozs. 
Double NickelSalts.:. cd: «2 aoe. hae 2 OZS. 
Cotnmom Salts eeteiat eos ee eee Nae2 O28: 
Sod Crtratess. } ase «dah «ideals tye” SrOzs, 
BELSON, SA lESh,.. Sabsee « cthenaliee senor ans E OZ: : Bi 


Voltages required—still solutions, 3 to 414; mechani- 
cal, ” to 10. 





, Nickel chloride is a very edged - addition agent." rake 
‘Binge salts are added and’ Gecasionally half an ounce 










THE METAL INDUSTRY 






of nickel chloride per gallon of solution the nickel solu-} 
tion will give excellent results and other materials that} 
are frequently added can be omitted. 












When a nickel solution produces dark tones, it is de- | 
ficient in nickel unless a copper salt of some form has} 
been accidentally added. 

Salammoniac or common salt added to a nickel bath 
in the proportion of 2 ounces to the gallon will often- 
times bring up a white color to the deposit when other 
methods fail. 









If at any time sulphuric acid has been added to a 
nickel bath in excess it is well to remember that 3 ounces 
of 26 per cent water ammonia will neutralize 1 ounce 

- of 66 per cent sulphuric acid. 










In plating novelty work a small addition of gelatine’ 
or transparent white glue will give an exceedingly bright 
| lustre to the nickel deposit, providing the deposit is not 
| too heavy. Gum tragacanth and gum arabic may also 
be used but in very small proportions (less than one 
grain per gallon of solution). 

































Cadmium is also being used to a great extent, prefer- 
ably in the metallic form as anodes. The dimensions are 
usually 9g inch diameter and 9 inches long. Several of 
them are used on the anode poles with the nickel, When 
the deposit becomes dull the cadmium anodes should be 
hung in the solution for one or two hours until the de- 
posit becomes bright. Then remove and repeat when 
necessary. 





Nickel fluoride will be found more satisfactory to add 
to regular nickel solutions than hydrofluoric acid. One: 
ounce may be used per gallon. It stabilizes the solution 
and gives brighter nickel deposits. 





The voltage for black nickel solutions should not ex- 
ceed one volt. Less is preferable. Otherwise gray tones 
will result. The solution works best neutral or slightly 
alkaline. Some platers use one or more brass anodes 
with the nickel anodes. They claim the small amount of 
copper and zinc reduced gives a much better black. 





Rolled sheet nickel anodes of about 16 Brown and 
Sharpe gauge in thickness are used extensively in con- 
nection with gold and silver anodes in the baths of these 
metals. Platers that use them claim to obtain brighter 
and harder deposits than when gold or silver anodes are 
used exclusively. 





To keep your baths up to their full working capacity, 
every other evening add % oz. of single sulphate of 
nickel to each gallon of solution and once a week, pre- 
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ferably on Saturday, add % oz. of salammoniac to each 
gallon; or replenish once a week and add 1 oz. single 
sulphate of nickel, 1% oz. chloride of nickel and %4 oz. 
nickel fluoride. 





When nickel solutions are in good working condition 
it is easy to maintain them in that condition, even when 
worked constantly during the day. The amount of nickel 
deposited is not entirely replaced by the anodes even 
when as much anode surface .is exposed to the action of 
the bath as can be conveniently placed upon the support- 
ing rods. 





In preparing black nickel baths from nickel salts, sal- 
ammoniac and sulpho-cyanide of sodium are used. A 
deeper and richer black can be produced by adding % oz. 
carbonate of copper dissolved in 1 oz. of 26 per cent 
ammonia water to each gallon of solution and using 
anodes of sheet brass instead of the usually prescribed 
nickel anodes. The color is obtained more rapidly and 
will color very satisfactorily with a soft buff. 





Ten ounces of single sulphate of nickel added to each 
gallon of solution will accomplish better results than a 
pound of the double nickel salts. To maintain a nickel 
solution in constant operation, add only the single sul- 
phate of nickel. The single sulphate of nickel dissolves 
very readily, especially in boiling water, and contains 50 
per cent more metal than the double sulphate of nickel 
and ammonia, therefore enriching the bath with metal 
proportionately to greater extent. 





If a nickel deposit stains very readily it denotes that 
the solution is radically alkaline. Boracic acid is highly 
recommended for acidulating nickel baths, but for many 
baths, chemically pure sulphuric acid is just as good and 
oftentimes better, and very much cheaper. For a one 
hundred gallon bath dissolve in water 10 ozs. of the 
acid and add to the bath at the close of the day’s work, 
stirring thoroughly. Hydrofluoric or hydrochloric acid 
may also be added upon the same ratio with excellent 
results. The solution will be found to have cleared by 
morning and the staining will be overcome. 





Stains are sometimes produced upon nickel deposits 
oy contaminated rinsing waters, or by drying out in 
sawdust that has become sour. One of the best aids to 
drying out nickel or any other deposit and to prevent 
stains is the old-fashioned plater’s compound, called 
whale oil soap, on account of its fishy smell, 2 ozs. of 
this material dissolved in each gallon of boiling water 
will act as a dryer. Water will completely run away 
from the surface of the articles, thus saving labor and 
much sawdust. | in yz) i 
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It is very often necessary to produce a black nieke 
deposit upon brass, copper or bronze goods for antique 
relief effect, also a good bright black with a polished 
surface. The simplest are sometimes the best. ‘his fin- 
ish can be produced in a few minutes. Dissolve 14 ozs. 
of powdered white arsenic in one-half gallon of boiling 
water, containing 8 ozs. of powdered caustic soda. When 
cool add one-half gallon more water, containing one-half 
ounce of cyanide of sodium. Use anodes of wrought 
iron. On bright surfaces a bright deposit is produced. 
Use the same current strength as usually used for a 
nickel bath. 

A good method to pursue in using up parts of old 
nickel anodes is as follows: Procure an iron rod of not 
less than one-quarter inch diameter, bend one end in the 
form of a hook, at the other end cut a thread so that a 
washer and nut can be used, drill holes in the pieces of 
anodes, and then place them on the iron rod. When 
sufficient has been placed upon the rod, put the washer 
and nut in place; coat them and also the part of the rod 
exposed to the action of the solution with a litle as- 
phaltum varnish, which will prevent corrosion. This 
method does not expose much surface, but it is a good 
way to use up old pieces of anodes that would have to be 
sold for less than half price. | 





In nickel plating plumbers’ hardware and other classes — 
of goods of the cast, brass or bronze variety, especially 
if tin is used in their composition, the nickel deposit 
frequently peels from the surface; although upon articles 
made from sheet metal this result is not experienced in 
the use of the same bath. The operator looks for the | 
cause of the trouble. Sometimes he discovers it, often- 
times not. Tia is used in the composition of the metal to 
produce sounder castings. When such articles are 
cleansed, after polishing by potash solutions or their 
combinations, especially in boiling solutions, an oxide 
of tin is produced upon the surface of the article by the 
action of the alkalies. This is not always noticeable; but 
yet it is sufficient to prevent the true adhesion of the 
nickel deposit. 





Cyanide of sodium, unless unusually strong, will not 
remove it. A 2 or 3 per cent solution of muriatic acid 
in water will be found valuable in many cases for reduc- 
ing. slight oxidations very quickly, when due to tin oxide. 





The pitting of nickel deposits is usually caused by a 
deficiency of metal in solution, or too much free ‘acid; 

~~ either case ~produces:an excess of hydrogen gas’ wpon 
the articles which appears:to burn inté the surfac#)of 
the deposited. nickel! producing “pitting. .The reinedy is 

to add nickel sulphate 2 or 3 ozs. to the gallénvif caused 
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by deficiency of metal. If caused by too much free acid, 
add carbonate of nickel; this is best added in the plastic 
form. Plastic carbonate of nickel is produced in the 
‘same manner as plastic carbonate of.copper from copper 
‘sulphate by adding two pounds of carbonate of soda to 
‘each pound of sulphate of -nickel dissolved in boiling 
iwater. After precipitation filter carefully and rewash 
with hot water several times. One-half to one ounce of 
:plastic nickel carbonate per gallon of solution will usually 
‘overcome the free acid in a nickel bath. Nickel 
‘chloride and also nickel fluoride have been found to De 
excellent factors in reducing pitting. The chlorine lib- 
erated combines with the hydrogen and reduces it to the 
‘respective acids. Half ovnce or more should be added 
per gallon of solution. Repeat as required. 





The peeling of nickel deposits is not always due to 
imperfect cleaning, imperfect removal of oxides, free 
acid, or free alkali in solution, but to a Jack of conducting 
salt. This can be remedied by the addition of common 
salt, salammoniac, sulphate of ammonia, epsom salts or 
nickel chloride. When the conductivity of a nickel solu- 
tion is poor dark lines will be found covered by the sup- 
porting wires or frame. A stronger current applied will 
not make matters any better. A conducting salt is 
needed 1 or 2 ozs. of which, added to each gallon of 
solution, will overcome this difficulty. Nickel solutions 
very seldom need a conducting salt; when once pre- 
pared, they do not decompose very readily, so remain 
quite constant. Some anodes are very hard, especially 
those cast in chilled moulds and donot reduce readily : 
any disturbance then noted, unless the bath had become 
contaminated with some foreign substance, would be 
due to a lack of metal in solution. 





The difference in temperature between Summer and 
Winter has a very decided effect upon nickel solutions. 
A bath may work very well all through the Summer and 
Fall, but as cold weather approaches the work does not 
come from the bath satisfactorily, oftentimes dark or 
grayish, and in some cases peeling results. The solution 
oftentimes deposits crystals on the anodes or tanks un- 
der such conditions. This is because the salts are less 
soluble at the lower temperature. 





If you have live or exhaust steam this trouble can be 
very easily overcome in the following manner: Procure 
a lead pipe with not less than a half-inch aperture, con- 
nect this with your regular steam pipes with valve con- 
nections. Have the pipe sufficiently long so that it can 
be immersed in the bottom of the tank and come up on 
the opposite side and then on the outside of the tank so 
that the condensed steam can run into a pail or other . 
receptacle. Have a valve connection.on the outlet also, 
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so that the steam can be controlled. In very cold weather 
if the steam is allowed to pass through the pipe for fifteen 
minutes the temperature of the solution will be raised to 


the normal (70 degrees), thus overcoming the difficulties 
noted. 




































Hot nickel solutions are being used to an advantage es- 
pecially upon plain metal surfaces. The temperature 
ranges from 100 degrees to 160 degrees Fahr. However, 
hot solutions must contain more metal than normal solu- 
tions. Agitation, both mechanical and by air pressure is 
necessary when high currents are used to prevent hydro- 
gen occlusion. 


The formula for such solutions should approximate 











as follows: 
Waterers. 2 cote ten aed soa ewee 3 1 gallon 
Sinoie Nickel Salt$> 22. o<.6<0.2% 1% to 2 Ibs. 
BOLACIC® LRCIU . eheeia ss Wee sibs bo escets 3 to 4ozs. 
r COmNNOD oalt 4.6 sh see eee tela Laois.” 
i DSO Oats 402th eeee ya 1 to;2 ” 
rickel EP IIOrid sus c haie state Soe istOm Ge 





When a very hard nickel deposit is required, yet ad- 
herent and ductile, cobalt chloride should be added to the 
nickel solution; one-half ounce to one ounce per gallon 
of solution will give the desired results. Repeat at stated 
intervals in combination with single nickel salts. 


BRASS, BRONZE AND COPPER BATHS 


Formula for still solutions. For barrel or mechanical 
plating the proportions given may be increased to twice 
the amount. As a rule for mechanical solutions the 
sodium cyanide and conducting salts will have to be in- 
creased by 25 per cent above amounts given for still solu- 
tions, even though the proportions of the basic formula 
_ have been doubled. 


Copper Solution, Alkaline 


NWVALCIS ere tect thine Mg Ped este ote 1 gallon 
BOUIN EW AIOE ks 5b 5 on 50 Bho sae eed 4¥% ozs. 
Copper ‘Cyanide <2 oswiie on ooetew sen 4 3 
Bicarponate Ol. S0das esses xv ewnes vs a 
Bismipuite (Ol 9Odas< saicsletas saicwosies iy“ 


Copper Solution Acid 


RV AE Ob ae Se etute sis swe e 6a ale elelss Quiet 1 gallon 

; BONNET PO UIPUAte) ase C ee exe osreaielee 1% Ibs. 
Salppuric eAcid) O69. clove. ouiedves's so 4 ozs. 
Powdered Alum ........---seseeecess 1 oz. 

_ Dextrine, Transparent Glue, and Corn Syrup, may 


|. be used as additional agents in proportions of % oz. 
per gallon or more. 


‘- 
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For brightening purposes 1/32 ounce hyposulphite o* 
soda may be added. 


Bronze Solution 


Wad eR gee wk vs Seto ere es shire ae ee 1 gallon 
OGiuti | Cyanide. sets se eels ecueers 4i4 ozs. 
Copper “Cyanide .< sc.s<csas..cccnew ie 3% “ 
Zinc Cyanide saeco ic oe ee ee yy “ 
Brearbotiatesof ‘Soda.se. se cans ater iy * 
Bisuiphste vot Sodavdece 3 s-.c nes iy 
Brass Solution 
Water 28, dite tale Setenrrnes Soe eS eet 1 gallon 
Soden: Wyanide = accuser. <n eee. = 41% ozs. 
Copper ‘Cyanide #5 5s5 esicte. cess caer « 3 s 
Zine’ Cyanide’ oo uss wacnncne psa 1 
Bicarhponate- of Soda......;-..qs esse 3 1 
“Atiimoniiiin (GHIOTIGe’ ¢.c.secee cone: ym * 








If the anodes coat over in the brass solution with a 
basic zinc oxide, then very small proportions of caustic 
soda should be added to the solution, but not more than 
% ounce per gallon at one time. Repeat at intervals 
until the anodes clear up. 





As a brightening agent one grain of powdered white 
arsenic dissolved in double its weight of caustic soda and 
a little warm water should be added per gallon of solu- 
tion at intervals of one hour or more until the brass de- 
posit becomes clear and bright. An excess of arsenic 1s 
always detrimental. 





Anodes for the respective solutions should be alloyed 
as follows: Copper, 99 per cent copper, 1 per cent zinc. 
Bronze, 90 per cent copper, 10 per cent zinc. Brass, 80 
per cent copper, 20 per cent zinc. Cast anodes give the 
best results. 





Quite frequently brass or bronze solutions become slug- | 
gish and will not give unifurm results even when several 
agents are added to increase their activity. When such 
results develop, reduce the solution with water at least 
one-third, add small proportions of sodium cyanide and as + 
a rule the solutions will become normal again. The solu- 
tion removed may be heated to 180 to 200 degrees Fahr., 
and metal cyanides added to increase the metal content. 
Then use as a stock solution for replenishing. | 





A little water of ammonia or sal ammoniac added to a 
brass bath will frequently clear the deposit, especially 
when muddy, thus avoiding the use of arsenic. | 





In plating cast iron, if the deposit peels, or is not clear, 
add one or two ounces of bicarbonate of soda or one or © 
two ounces of bisulphite of soda to each gallon of solution. © 


a ~ er, eg es 
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In bronze plating considerable arsenic can be-tused in 
the bath to produce a satisfactory color; this gives a 
similar color to the deposit as tin does in the cast bronzes 
of the foundry. | 





A copper solution, containing one-eighth ounce or less 
of zine in each gallon of solution, will produce a better 
and brighter deposit. If the bath deposits a muddy color, 
add about one ounce of hyposulphite of soda per 100 
gallons of solution. Repeat if necessary. 





Bronze baths, also brass baths when made up new, are 
best prepared, first as a copper bath, and then a concen- 
trated solution of zinc cyanide in sodium cyanide, one 
part of the former to three-quarters part of the latter, 
added until the desired color is obtained. To each pound 
of zinc cyanide used add 1 ounce of caustic soda. 





Ammonia or arsenic should not be added to a copper 
bath if dark or peeled deposits are to be avoided. A little 
bisulphite of soda will be found good practice. This acts 
as a conducting salt as well as forming cuprous sulphite 
in solution, which is readily soluble in the cyanide and 
produces a softer deposit and cleaner anodes. 





Avoid adding too much arsenic to a brass solution, for 
grayish tones are produced. It will be found impossible 
to’ produce a rich lustre by the acid dips. when much 
arsenic is contained in the brass deposit. Oftentimes a 
brass deposit, when acid dipped, will save considerable 
labor in scratch brushing, especially in gilded finishes, 
_where a rich background is necessary. 


ny 
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___ The metal cyanides should always be used in preparing 
_ silver, copper. bronze and zinc solutions whenever pos- 
_sible. Any metal salt dissolved in cyanide automatically 
becomes converted to the metal cyanide. Sodium salts 
when required for conductive purposes can be added more 
_ economically and efficiently as separate factors. 





The following comparative figures show the economy 
of copper cyanide over the copper carbonate. Copper 
_ carbonate contains 50 per cent metal and 50 per cent car- 
bonate and requires 134 pounds of sodium cyanide to 
convert to the double cyanide and give a small excess of 
free cyanide. Copper cyanide contains 70 per cent metal 
and 30 per cent cyanogen and requires 11% ounces to 
equal one pound of carbonate of copper. The copper 
‘eyanide only requires 12 ounces of sodium cyanide to 
put it in solution. When a carbonate is required 4 ounces 
| Of soda. ash (58 per cent) added will be ample. Both 
combinations give identically the same results as a replen- 
ishing meditim., The saving is apparent in that 1 pound 
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of sodium cyanide may be eliminated on each 8 ounces 
of copper put in solution, which equals 40 per cent metal. 

When your acid copper baths commence to give trouble, 
add common alum to them in the proportion of 1 or 2 
ounces to the gallon, before making any further additions. 
If this does not overcome the trouble your bath needs 
metal, it is then advisable to reduce the bath somewhat 
with water. Then add as much sulphate of copper as 
your bath will absorb over night. This can be readily 
accomplished by suspending the copper salt in the usual 
acid dipping baskets made from earthen ware or alumi- 
num upon your negative or work poles, or common burlap 
bags can be used for the purpose. Free sulphuric acid 
is required for anode reduction as well as conduction, 
just as free cyanide is used in cyanide solutions. 





When a brass solution produces a bronze or low brass 
tone, it does not need zinc or ammonia, but copper. If 
the brass foundry alloys are studied it will be found 
that two or even three parts of copper to one of zinc give 
yellow tones: also equal parts of these metals produce 
bronze or reddish yellow colors. If this is borne in mind, 
considerable trouble from white or grayish brass colors 
will be avoided. Add only copper after a bath is once 
prepared, when metal is necessary. If the deposit should 
then show a reddish or bronze tone, a little zinc cyanide 
mixed with water of ammonia and stirred in the bath 
will produce a good brass color. 


Conducting salts for copper and bronze solutions con- 
sist of sodium bisulphite, sodium sulphite, caustic soda, 
soda ash and hyposulphite of soda and for brass solutions, 
soda ash, caustic soda, aqua ammonia, carbonate and 
chloride of ammonia. The metal cyanides consist of the 
following proportions of metal and cyanogen: | 

Silver Cyanide —80 per cent. metal—20 per cent. cyanogen 

Copper Cyanide—70 per cent. metal—30 per cent. cyanogen 

Zinc Cyanide —55 per cent. metal—45 per cent. cyanogen 


Voltages necessary are as follows: still solutions, cop- 
per, brass and bronze—3 to 4; mechanical solutions—7 to 
10; acid copper (still)—1; agitated—2 to 3. 





ZINC, TIN AND LEAD SOLUTIONS 


Alkaline Zinc Solution 


WAtel : opal ace toy eke ee oes 1 gallon 
Sodiom GCyantde 2..:/0vsale a areet 7 OZS. 
Zinc, Cyanide, 55955 2). sionals g = * 
Sodium Silohate® V2..555,cces see 4 * 
Sadi Ghwioride 72-4 eee wane. | a 
Caustie™ Soda,” 76% "s.entecussn Gees ee 
Sofi Syrup lack or au. eee he nee iy“ 
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Temperature of solution 120 to 140 degrees Fahr. at 4 
volts. Alkaline zinc solutions are best adapted for steel 
and wrought iron. They do not give satisfactory results 
upon cast iron. Fifty per cent of the chemicals given 
may be used and still give good results. 
































Acid Zinc Solutions 


eeeeoevreoeeeeese ee eeseereenee eee e 


LAS BOUID ALE: Paugicta ds ee as Sotvdie oko: «0 0 






SOOM H IMOTICE: 24.0.5 wit ou oe 2 OZS 
Magnesium Sulphate ............ Zar 
COM RSV CUD soca si air ote © eee Ae 


Temperature of solution 100 degrees Fahr. at 4 volts. 
Use anodes of cast zinc containing 1 per cent aluminum. 
The proportions given for acid solution may be increased 
50 per cent for barrel plating with an increase in voltage 
of 100 per cent. 





Alkaline Tin Solutions 


WV TOS aierere « pG.udes ets Kaueear neg) Pore & 1 gallon 
Canstic 200d; (606 60 Lae ae vac < a wt 4 to 8 ozs. 

Laity Chioride, crystallized 4.4.0.4: 234 to 8 ozs. 
Powdered Rosin, yellow......... 10 grs. to % oz. 


Temperature 180 to 200 degrees Fahr. at 1 to 1% volts. 


Acid Tin Solution 





WU ALOT Perr face cries Slee ng ie 8 ae gihte: Fe a 1 gallon 
EMGSpHate Of SOdA sacks sine soles © 3° OZS: 
A ity (CHOMUES Saeawe sae ha es ate oe Las 
GOMMOne SAL soiscm vies Seu ¢ wae Le J 
PARTIC ACI susnwe sbGs carnd sad s iy“ 


Temperature of solution normal to 100 degrees Fahr. 
at 1 to 2 volts. Anodes of pure tin should be used. 


Alkaline Lead Solution 


WY AREE Reet ee a ep phoned besos a dod ew > 1 gallon 
WAUSHICROOUAs J OGG 0 eaves 095 a0: 9 080s 24 ozs. 
Lead Acetate, crystallized........ a. 
Powdered Yellow Rosin ......... Typ te 


Temperature 180 to 200 degrees Fahr. Voltage 1% 
to 24. 


Acid Lead Solutions 


ASR AMON cy Ate ME Pig gare ep ste well 1 gallon 
, Wend PING SINCALe 4 e005 es cs os eae es 10 to 14 ozs. 
EV OPGUMGTIG ACIE coeds Sauk 4 a eS ten2 = 
4 BOtdete ARG cede, Agios ues f stiok 2 ozs. 
GUE CADIC gesiacw te bale i ack ores i%Zeto % oz. 
' QV ATO ok rasta aiis ates viele d toners He « 1 gallon 
Hydrofluoric Acid, 40% ......... 2 lbs. 
BOLACICAINCIG Feit 5 ces & Ape Ao ee 12 ozs. 
Devel cad WArpOnate:< sas. <4 gins Wras 166 
Gam NTABIC, Goes sea6ews tee x 4a vide 1%zeto % oz. 


Temperature 80 to 100 degrees Fahr. at 2 volts. Use 
anodes of pure sheet or cast lead. 
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GOLD, SILVER AND PLATINUM PLATING BATHS 


Gold solutions may be prepared from the chloride or 
fulminate, but as they must eventually be converted to 
the cyanides of the metal, it is always advisable to use 
the cyanides. Likewise silver solutions are sometimes 
_ converted direct from the nitrates to the cyanides, which 
is bad practice. Silver chloride is still used extensively 
but silver cyanides are more efficient. Solutions prepared 
from silver cyanide can be more readily controlled, be- 
cause they contain very little inert salt (except what is 
added as a conducting salt) and require much less sodium 
cyanide in their preparation. 


Gold Solutions 


Water gcse ctl eines tees pee 1 gallon 
Gold Trisalyt, 40% Fine Gold..... 14 Oz. 
Sodium: Cyatide —.,.n+. sen eae a ae 
Sodium’ Phosphate .......3...2%em: tS 
SOdiint BDisulphite so. .0s6 2 ees ae an 
VAPOR al Aes AN cay See. a el eS 1 gallon 
Gold Chlorides? ©..aace on ater. 1 oz. 
SodiimeGyanides.. 222; ee eee lie mi, 
Sodiun Phosphate ,. <raaseeeee cee. ger OM 
Sodium “Bisulphite: 3.5. Sites eee ye * 


Temperature 140 to 160 degrees Fahr. Voltage 2 to 
24. The proportions given may be decreased for flash 
deposits, or increased for cold solutions or heavy deposits. 
Silver Solutions 


Wiater® ”..ninc & eb emereeiae Sic eee ar 1 gallon 
Soditay. Cyanide eect ae ee ee 314 ozs. 
Silver Cyanide, 80% Fine Silver...... 3 : 
Ammonium ‘Chioride =... ..2n 20s ae iB 
WEEP 2s Svctcrsar sce tov saelelocd on es ete eas 1 gallon 
Sodium Cyanide 5.4. sete eae TAOZS: 
silver S Chloride pave ne toe eee rs 
Ammonium Chloride ..............0. YZ Oz. 


Temperature 80 degrees Fahr. Voltage 3% to 1. 


Potassium carbonate may be used as a conducting 
agent, but as the material is less active than ammonium 
chloride, 1 ounce should be used. The proportions given 
in formula for silver plating may be decreased or in- 
creased according to requirements. 


Equal parts of nitric acid and water will dissolve silver 
much faster than when the acid is used alone, especially 
when the mixture is slightly heated upon a water bath. 


Cyanide of nickel can be used in gold or silver baths to 
a certain extent. In silver baths one-quarter the amount 
of silver used per gallon can safely be added. In gold 
baths one-eighth the amount can be used. Cadmium is 
also used in silver baths to harden the deposit and reduce 
cost. Cadmium can also be used in green gold solutions 
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to replace silver. However, equal parts of cadmium and 
silver give the best results. 


It is difficult to prepare a cadmium cyanide. Cadmium 
chloride dissolved in sodium cyanide should be used or 
cadmium trisalyt. 


Muriatic acid gives better results than salt when pre- 
cipitating chloride of silver from the nitrate solution. 
The reason is that nitric acid is formed by the reaction, 
and this is more readily washed out than nitrate of soda 
that is produced when salt is used. 


In plating soft metal goods with silver, especially for 
cheap finishes, or where oxidized or gray effects are nec- 
essary, a ten-minute deposit in the nickel bath helps to 
save silver. If the silver deposit cuts through, whitish 
background due to the nickel deposit still results, where 
a copper or brass deposit would have to be “‘doctored up.” 


For bright silver baths, benzole will be found a good 
substitute for bisulphide of carbon; it stays up in the. 
solution better. Dissolve in strong cyanide solution in 
the regular manner, and add about a teaspoonful to every 
ten gallons of solution. Do not confound benzole with 
benzine, as this is a different product, resembling bisul- 
phide of carbon, but not so dense. 


French grays can be produced directly from a specially 
prepared silver bath; the bath usually consists of the 
regular bath, to which is added arsenic dissolved in caus- 
tic soda. The articles after plating in the regular bath 
are immersed in the bath for a minute or two; a dark gray 
silver is produced which, when relieved or burnished in 
the regular manner, produces an excellent French gray. 

In silver plating, when desirable to produce a hard 
silver deposit, considerable cyanide of nickel can be added 
to the silver bath. Ina like manner the cyanide of nickel 
can be added to the gold bath. It produces a harder 
and clearer deposit that does not tarnish as readily as 
baths made up with gold alone. The method is much 
used in gilding low karat watch cases and also upon 
gold-filled cases. 


When preparing a-new silver bath be careful not to add 
too much free cyanide to the bath. It is better to have 
a little of the silver salt undissolved in the bottom of the 
tank than an excess of cyanide. New baths are sometimes 
very erratic. A little water of ammonia added to a new 
bath helps to age the solution, and a little ammonia added 
when the anodes have a tendency to turn dark or black 
will be found of value. If too much cyanide has been 
added to the bath at any time, add a little nitrate of sil- 
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ver, one-quarter ounce to a gallon. This will be found 
better practice than trying to take up the free cyanide 
with chloride or cyanide of silver. Potassium or sodium 
nitrate is formed, but this does not harm the bath unless 
an excess is added. 


Silver solutions when freshly prepared often act errati- 
cally. The silver deposits dark, and granular, and due 
to the low voltage the anodes do not readily yield up their 
metal. If small amounts of ammonium chloride, or po- 
tassium carbonate, does not correct the trouble then it is 
advisable to increase the internal resistance by adding 
very small portions of a brightening colloid. The 
brightening agent is best prepared by using 


PSEH Ors iP eienhs Spend seatrieeiete aie ace ear ow Male its 1 part 

Bisulphide of Carbon—just so much as the ether 
will absorb by constant agitation at intervals of 
about an hour. 

Aqua Ammonia, 26%—very small amount, but as 
much as the mixture of ether and bisulphide of 
carbon will take up. 


Usually from % gram to | gram of bisulphide of car- 
bon per gallon of new solution is ample combined with 
the ammonia and other, so one ounce 437% grams would 
be ample for an equal number of gallons. 

Add sparingly as it is much easier to add to a solution 
than take away again. 


Trouble frequently occurs in flashing the nickel deposit 
in the silver striking bath, the result being a violet coating 
which readily peels. The following method to overcome 
the necessity of a silver strike for this class of work will 
be found excellent. After cleansing, flash in the warm 
cyanide of copper bath for three or four seconds, then 
the usual washing. A five or ten minute deposit in the 
nickel bath, the usual wash again and place in the cyanide 
of copper bath for a few minutes or until the nickel de- 
posit is coated with copper, rewash and immerse in a 
dilute cyanide of mercury bath. A solution containing 
four ounces of cyanide and one-quarter to one-half ounce 
of yellow oxide of mercury will be satisfactory. Then 
wash and place in the regular silver bath. This appears 
to be a good many operations, but they are quickly ac- 
complished when performed continuously and the results 
are sure and imperfect deposits are thus avoided. 


Silver cyanide should always be used in preparing silver 
solutions. It should be understood, however, that when 
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silver nitrate or silver chloride is dissolved in sodium 
cyanide silver cyanide is automatically formed. When 
the nitrates or chlorides are used the solutions build up 
in density at least 50 per cent more rapidly, but the con- 
stant use of silver cyanide for replenishing purposes 
avoids this increase in inert materials. 

Platinum Solution 


NV ALCL tare whup caine aii alse mmwics 1 gallon 
Platina. GColontde « esess ai ea Soe a ein VY OZ. 
GCaustic@e OAS 02%. oa baie As shite YY Oz. 
Phosphate ol SOUR. shale 5.4 es ucceas 6 ozs. 
DICALDONALe OLN SOUL = arr wales eee kite ant U Oz, 
POtassitiitl NuUTate Ain. jeune sas ees 8 Le 
BOGACICWACIC 2 .cscel ee cure case ry ese 1 to 2 ozs. 


Temperature 160 degrees to 180 degrees Fahr. Voltage 
5 to 6. 


All the salts except the boracic acid may be added to — 
one-quarter of the water, at a temperature of 160 degrees | 
Fahr. Boil for half an hour, then add the boracic acid. 
Replace the water lost by evaporation. This solution 
plates very bright. 


ELECTRO-COLORING AND OXIDIZED FINISHES 
Light Green Gold Solutions 





Watt Lomanccicstere ses roles oe sine S08 1 gallon 
Gold Trisalyt, 40% Fine Gold......... 1% oz. 
Silver Trisalyt, 30% Fine Silver...... L/ipe2 
(Steam ol ALEAl oct aw ots oacclestaa aa ee 
Battier V AIO). pe nanricievas ok hee es 2 to 3 ozs. 
MUN AL LS Wel Pere List cpe He CN Atti Meek Shel s haath 1 gallon 
ONT ACRIDEUIe. irs law oe oy Sain so ors YY OZ. 
SiIVErHCMOMIGG Biacvcor ee eeeaees pe sue 1/20 
CereAI Oe Ara Ato aso cae: esa Sha Aas 
Sadie Crane ees «asian au ae os 3 to 4 ozs. 


Temperature 80 to 100 degrees. At 3 to 4 volts. 
Anodes 14 karat green gold or platinum. 
White Gold Solution 


Vier Meare Ris 7 Gere. bate in Reich ok 1 gallon 
POUT key ARIE seis sese « Avs wee oii < anes, 2 3 L OZ. 
SOLE ISaIVE «Mito s OM Sais + bade’ Aob-3 2 i 
SCION E LS Hany Latah iets thes O-cpvei etalon yy 
Carmi TSA ho yee vies is el ore A. Oe aw 5 bn 
Maamonitin CHIOFIGE 4 ccicds eee 0 bacuiece tad yy * 

Use 18 karat white gold anodes. Voltage—4. 


Temperature 120°—140° F. 
Dark Green Gold (Smut) 


RAAT Pe ass ontareh ois tally 5s Ymta Ss 1 gallon 
Gold Trisalyt. 40% Fine Gold........ 4 oz. 
Silver Trisalyt, 30% Fine Silver.... 1/6 “ 
SVAN i}t AG Scie actats we sis fan ah 1/18.“ 
SEE G2 VG OGL Ge eine aa 4 ozs. 
RC OiMe Ws Mee fr eet 5 a Seeblick tec 1 gallon 
EGIL MMASIGT IOS So, se ha, oo Roe c ¥en Wy oz. 
SOT MSTOLICE 0). «kane ceo ERS oe ve L/i2Z)* 
Reade. OF Aad wet she chan soos a L/is 4 
Seating Cyaniwie to to tipurise wks) <te the hs 565i 
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Temperature 80 to 100 degrees Fahr., at 3 to 4 volts. 
‘Anodes 14 karat green gold or platinum. 


ihe chlorides of gold and silver may be used, 1f so 


‘desired, for light and dark green gold solutions. The 
‘metal content of solutions prepared from these mate-_ 
‘rials should always equal amounts given in formule. 





— 


In preparing dark green golds with antique effects the 


: solution should be made up of fine gold and silver, and 


\ 


when the light green gold is produced arsenic dissolved 
in pure caustic soda should be used; one part of the soda 


‘dissolved in a little hot water will dissolve 2 parts of 


c 
( 
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arsenic; also lead cyanide can be used. Ly careful ad- 
ditions very beautiful antique effects can be produced, 
especially if the articles are lacquered. Afterwards the 


; aniline colors soluble in denatured alcohol can be ap- 


plied with camels’ hair brushes, producing very fine ef- 
fects upon the surface of the metal. This must be very 
dilute; the colors readily penetrate into the lacquer, 


| producing a transparent effect. 


In addition to the above some platers prefer the use of 
lead in producing green golds. When using lead as an 
addition procure dry carbonate of lead and dissolve in 
caustic soda, producing a concentrated solution. Add 
sufficient to give the desired results. 


Immersion or Dip Gilding Solutions 


Watery Duc = ctuaieeeitdete aes tne deere 1 gallon 
Gold Trisalyt 40% fine gold......... TZ oz. 
Sodiitnt Cyanide. aa J... sane ee sce ee 3 OZs. 
Sodas Ash S820 cwiee oe o> accisietsa sev areie ne Ons 
Sulphite of (Sodas. + e.e.- +e eeu loz: 
Water: Aukaton waacce cueeoe Us Satta anes 1 gallon 
Golck: CWlGride meinen) eA te eee eta 'Z oz, 
Sudiiniy Cyanidemege.... oven ccsinge aod ax 4to 5 ozs. 
Soda Aish S89 a> nts cnteaweosce ss 6 ozs. 
Salphite of “Sodas: ..«.-sscaees Conus ee 11GZ, 
Whatertn ca of faved aaly S04 aaicaales, Crees: 1 gallon 
Sodium Ferrocyanide ..... cas. ¢.<sseuws 2% 02. 
Gold. Trisalyt or Chloride 2-2.. Saan-- iy" 
Caustic Soda 76¥e 20.322 eee ae aN iy « 
Soda ASH: (SSCpe. cence ces caters mes foo 
Phosphate of Soda ..:..«.. lye Sees ee 
Sodium Cyanide, 96-98% ............ L/L 


Temperature of immersion gold solutions—140° to 
160° F 

Use a cast iron kettle heated with iron steam coils for 
best results. 
Salt Water Gilding Solutions 


Waterwug scm 0ssetaccemee coe. 1 gallon | 
Gold Trisalyt, 40% Fine Gold........ 2 pennyweights 
Phosphate, ofe Sodaccc cess .escn ssa 2% ozs. 
Soda Ash 5S8%ey...00e-2) cbsin lite, el gees aS 
Salphite of SOda2...6- see ee: eas wy oS 
Yellow Prussiate of Potash or Séda.. 2) 078. 


Sodium Cyanide .....2 MEMO Ato “A/G: to: oz. 
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RCE yee A Si sche ty mil of eR 1 gallon 
BRO, ACMLSPICC a Le. nin LAE EY no DR 1% ozs, 
EDOSPHAate Ol - OWA << - «seuss -ve oa alemcuet: 2y, “ 
SOGA TAM Vat ig, ten LG. deine se. Y% oz. 
SUPE vot WSOC tas; os ek:. ol kag ehlowke, 37° MS 
Yellow Prussiate of Potash or Soda.. 4 ozs. 
sodium # Cyanide “2. °< se cs ces oes on 1/16 to % oz. 


Temperature 160 degrees Fahr. 


The salt water unit consists of a porous clay jar to 


hold the solution; a coil of heavy sheet or cast zinc to 
entirely surround the porous jar; copper rod one-quarter 
inch in diameter securely fastened and raised above the 
zinc coil to be used as cathode or work rod. The outer 





receptacle should be of heavy copper sheet, dimensions | 


ample to hold the porous cell and zinc coil and leave suffi- 
cient space not less than four inches between the inside of 
the copper receptacle and the zinc cylinder. 

Small steam coils of copper pipe should be used in the 
copper receptacle for heating purposes. An iron re- 
ceptacle can be used in the place of the copper one, but 
the steam coils must be copper. The receptacle, zinc 
cylinder and porous jar must all be the same height to 
keep the solution at a uniform level. 


The salt solution, which acts as the electrolyte, consists 
of granular rock salt 114 pounds, sal ammoniac 2 ounces, 
water 1 gallon. Temperature of salt solution 180 degrees 
Fahr. Of gold solution 160 degrees Fahr. 


Rose Gold Solutions 


WU DUEL Beene o-rpbe ead ate Pies eats 1 gallon 
Gold Trisalyt, 40% Fine Gold........ 1% ozs. 
SOUR ASN eo Ori arenes cea Non 9620 3% oz. 
Yellow Prussiate of Potash or Soda..2 ozs. 
Sodium ‘Cyanide: <s.3<.5 visabes sauten ses 1/16 to &% oz. 
Wali (22 tés. ot. sarees so ~-.. 1 gallon 
Gold Chloride ...2..5....50 Pe, 1 oz. 
SodavwAsh., 58%) 4 waccxw + ax Aes 0 ne 4“ 


Yellow Prussiate of Potash or Soda.. 3 ozs. 
Sodiim © yanide 4 i. 0. es ea eeees 6 1/16 to 46 07) 
‘Vemperature 180 degrees Fahr. Voltage 5 to 6. 


Many platers in the coloring of jewelry claim that for | 


rose gold only pure gold should be used in the form of 
cyanide of gold. A nearly boiling solution and a high 
voltage should be used for good results. 


—_ 


In producing rose gold tones upon brass articles a 
smut is required for good results. The smut is a dark- 
ened surface which when relieved upon the high lights 
in the usual manner before gilding gives the ground 
for the rose. The smut can be prepared by using: 


RIO NV ALOT os aitiry whiten. > sho aeow a 3 oie 1 pint 
WASSTALIO: ACRE ns Sool SAV os ONS @ Felco was 1 pint 
Sulphate sof Coppers s,s .as% <scptees +s 4 ozs. 


This is always used warm; if the surface is too dark, 
it is run through the cyanide dip to lighten the color 


/ 


f 
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SILVER FINISHES 


French gray finishes are still in vogue. For a good 
imitation without using any silver in the solution proceed 
as follows: Take some of the regular nickel solution 
and add all the common salt it will take up. Dead dip 
the brass articles and-copper plate them in the acid cop- 
per bath for a few minutes; then polish or burnish the 
high lights; place in the salt nickel bath for three to five 
minutes. Wash and dry out in the usual manner. A 
finish equal to many regular silver grays will result. 


In producing what used to be termed the Butler or 
Etruscan silver finish, with a dead black background, the 
same methods can be pursued as in producing Colonial 
or brush brass finish. Deaden the surface with the aid 
of a soft brass wire scratch-brush, pumice stone and 
water. Dry out and lacquer. Then paint in dead black 
(Japalac), which should dry for five or ten minutes ; then 
the high lights should be relieved in the usual manner, 
using a mixture of equal parts of boiled linseed oil and 
turpentine and finish with clean rags. 


In the same manner the old English antique brass can 
be produced upon brass or brass plated goods, or rich 
effects upon copper or copper plated goods. 


In producing oxidized silver effects when a good dark 
color is desirable. After silver plating, copper for a few 
seconds in a regular cyanide of copper bath, then wash 
and immerse in a cold sulphuret solution, made up as 
follows: Two ounces sulphuret of potassium and one- 
half ounce of water of ammonia to each gallon of water. 
Scratch-brush wet, adding a little sal soda to the brush 
water and then scour in any of the usual methods. This 
leaves the silver with a good white color beneath, instead 
of a grayish tone. For a French gray, scratch-brush 
the oxidized surface by applying a little pumice stone, 
moistened with water, to the brush. In this manner a 

. gray tone is produced. Go over the high lights with a 
‘plater’s hand brush and pumice stone to get contrast. 


Green Upon Any Metal 


Water: Ro ol Pie ener eee et ee 1 gallon 
Bichromate of Potashs.<.........76 6s 12 ozs. 
Copper Sulphate i220 s sous cease vee: 4 *“ 


Anodes of carbon. Temperature normal at 2 to 4 volts. 
Soft Black for Antique Finishes 


Water BAe, take seen eke ter ot aa ee 1. gallon 
Double’ Nickel Salts... s.42s06055%: 5 ozs. 
Sulphate ot Copper 2.6. ace caeee pas 
Common Salt tcte. cere coe eee 2 \bs. 
Agua’ Ammionia,"26% ...06 005. seven ee 6 ozs. 


Temperature normal at 2 to 3 volts. Nickel anodes. 
Dissolve salts in hot water and cool to normal. 


samme Se 
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Arsenic Black 


RV ALCHE Wet PORN AN Grote St cious kaa cee deo an, 1 gallon 
Caustio moda, 7096 2s iicncds sc thadat. 5 ozs. 
White Powdered Arsenic............. 10 ozs. 
sodium: Cyanide 98%... 6:5. ches dss Ye 


Use anodes of iron, carbon or nickel. Dissolve the 
caustic soda and arsenic in part hot water. Add balance 
cold. Use at normal temperature. Two to three volts. 
Antimony for Gray Tones 

WV Ste ree er trccnie 0s oaths. o hess testo bare hea re sds 1 gallon 


Carbonate of Soda, Crystallized...... 16 ozs. 
Sulphide of Antimony (Red or Yellow) 8 “ 


Temperature 180 degrees Fahr. Anodes of carbon. 
Voltage 1 to 2. 


Arsenic Solution, Acid 


INIITIATICIACIO 205s cis Oe ok btn Noss. omy 1 gallon 
White Powdered Arsenic............. 12 ozs. 
Warpotiate mot UO coer ones see | Ae de 
VERE ree Cee cd nese Salers Mis Neosat aie 2 ats. 


Dissolve the arsenic in half the acid by heat. Tempera- 
ture normal. Use anodes of carbon or nickel. 


Arsenic Black for Die Castings. Immersion Solution 


WV ALOT Meter ei cesa area ute nye wiacin eed os 1 gallon 
CAUSHO) SOS 2090) Fels smiicw rod treme’ 5 ozs. 
Powdered White Arsenic ........... 2 “ 
SOGMTT A C¥anlde Usrurciu supe sate te ee 


Temperature of solution 180 degrees Fahr. Agitate 
the solution. 


Black Nickel Solution 


WV ALCL © Cnreetrn cs tes oe ae eee ta Fs Nes 1 gallon 
Wouble Wickel(Calts' . ace 4 Sivas c Oe OZ. 
Sulphocyanide of Sodium............ ee ws 
TAN Gre SUPE «place Gao aensd Men oon: «HI ] 
PREIPNOUIA PD AVATCE 65d eeu seep mee « iy “ 


Use anodes of nickel at normal temperature; one- 
half to one volt. 


Black Nickel Solution (Haas*) 


ALC tet Pee Aare Le eS es 1 gallon 
NGodble, Nickel ‘Salts: «sages vices ot 12 102. 
SOGMitT SSM PNAtCs Joc a4 eaters pe es 
mochoue Salts. y cad. wines oe 5 one oe iy 

CHENG PAULA osc yoke aya, ox 4 Soe YZ 


Use anodes of nickel at normal temperature; .5 to 
/3 volt when electrodes are 3” apart. C.D—1 amp. 
perisg, it. 


Black on Zinc 


LLCS Ma patted Steet nb Gente a vcs wupakers S54 1 gallon 
Nitrate ot Manganese Je... ol. hiss bes 2 ozs. 
Hardware Greens 
RU LCi iets Fe eat fey Ro casey lend 1 gallon 
Hyposulphite of Soda ............... 8 ozs. 
Lead Acetate, Nitrate of Iron, or 
Nickel Sulphate. 425.57. «5 Shesswake 2 to 8 ozs. 


Temperature 160 to.200 degrees Fahr. 
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French Bronze Color 


Witter © 226 cicaversesn A eae ote ees 1 gallon 
Copper “Sulphate see wee rere: 1% lbs. 
@Ghiorate sot ‘Potassiutiww use. 6 ae 1% “ 


Nickel sulphate also gives good results. Four to six 
ounces should be used. Temperature of solution 200 de- 
grees Fahr. Best results are obtained upon copper or 
copper plated surfaces. 


Ammonia Black Solution for Brass Goods 


Water 92. <4 saWows wies see as sees 2 gallons 
Aqua Ammonia, (2070) ave eee te 1 qt. 
Carbonate: obs Coppers... 5 ae. 16 ozs. 
Sal Soda Cevstals. mia. .0.. woes + 


Add the water last. Temperature 180 degrees Fahr. 


Brown Colors on Brass 


Wiatercdc ly oh eceaces ia Ba spel Mareeaeterette 1 gallon 
Gopper ‘Sulahate: a. siuewe ire coe 1% Ibs. 
Potassium. Chlorate: srs. ok nce «oe 6 ozs. 
Nickel Sulphate <<... wees eager one 
Wreater® Gian: cosecites ¢ saul eer tere 1 gallon 
Sulphate iof /Coppeticc +.ic. cacatereaeee 3 OZzs. 
Potassium) Chlorate tr.<sene eee Sines 
Acetate of ‘Copper: c..cAn bees cece cs Or a 
Hypostilphite of Sodaws<. .2.ccacews os Sera 
Water ote gianna oom earmeu pea nates 1 gallon 
CAUSHG? SOAs ZOVOnsm ie once arteenr are 3 OZzs. 
Polyswipiide + tact. wince shee tare & a Ze 
WWALEE: ool educa aor oer were ce erepereeetels 1 gallon 
Sal) Sada’ CrystalS aden ose oe cab oes 16 ozs. 
Water Ammonia. aseces ¢ cases aoe nec se 16." 
Acetate (of Coppetia..4e-snaeeeetoi 164°" 
Clay Yellow on Copper 
Wiatet” case sins canine ana be alee ee elke 1 gallon 
Nickely Sulpudte™ we. uo etceren ten es IZ. 625. 
Gopper Sulphate sn see oe eee oN 
Chioraté of Potassium 2: sc< ac se soe 1% to % oz. 


For darkened browns on copper the copper and 
potassium chlorate may be increased as the propor- 
tions of nickel and copper sulphate are decreased. 


Use all solutions at a temperature of 160 to 200 degrees 
Fahr. Immerse the articles, scratch brush and repeat 
when necessary to obtain desired tone. 


Verde Green Solutions 

For copper or copper plated articles, when dark verde 
: greens are desired, oxidize the copper surface as desired 
| before applying the verde solution. 


Tiffany Green 


Water” scateuneade ncn weedeat eee eee 1 gallon 
Sulphate ,of , COpper wuss. 4..c. wee aee 8 ozs. 
Sal ATimioniae “S08 eth oe soe et eee Scan 
Common Salt ....... Ree eed ada 4. % 
Chioridewof Zineias utises 2%! Pcheaie. 1 oz. 


ee 
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Acetate Acid) 287062. «x hwess basco. 2 OZs. 
GLY COPING 4552 ciaa sis ooo wea dows ees LOZ; 
Mix in boiling water. Apply cold by immersion or 
brush. Repeat as desired to obtain color. 


WV SECT ies tae) alee hceid eS aloreeletes 1 gallon 
Coppers SwlObate Ep os sess we hneiek one 8 ozs. 
al GAIIMOUUIAG atin we oes dieivie aes eae oO 
COL Co ACME tate de eo eins a's 6c sireetea a eles 214“ 
WWAILG: WARE DOE > Sis os Cae sinte cpa weeds iy ee 
sranilormcacke Saltisi). sve xseeees 6 


Mix as above and use the same. 


Verde Green to Apply with Brush to Copper, Brass, Bronze, 
or Oxidized Surfaces 


Water srlote sete messes sdesnesan 3 quarts 
IVENTAAEC pre AN CIO Seu wiie g Fale w¥ apes 4 1 quart 
WER CIOTISN es oules Wisece kad «scold We eer ae 3 Ibs. 
Goappere: Carponate tas \...0% keds cece A 8 ozs. 
White Arsenic Powdered............. Cae 
SAL AATIMTOUIAG a sucseiir ds wlailoeam vets Feo 3 Ibs. 


Dissolve the arsenic separately in the muriatic acid by 
the aid of heat. Add to the water and the mix in other 
ingredients. All verde finishes should be lacquered and 
waxed to preserve the finish. 


Sulphide of barium should be used in preference to 
sulphuret of potassium in producing rich shades of brown 
upon copper or copper plated articles. The same meth- 
ods are pursued as in using sulphuret or polysulphide 
of potassium. 


Flemish iron is produced upon imitation hammered 
iron work by coating with dead black Japalac, drying, 
then rubbing down with emery and a little oil. The sur- 
face is then acquired to protect against rust. This is used 
largely upon antique hanging lamps, old armor, etc. 


Nitrate of iron gives better results in producing hard- 
ware greens upon cast brass or sheet metal goods than 
acetate of lead. The usual method is pursued of dis- 
solving the nitrate of iron in hyposulphite of soda—one 
ounce of the iron in four to eight ounces of the soda in 
each gallon of water. Use hot. 


In producing oxidized effects upon coffin hardware 
some consumers prefer the green gray tone. This is pro- 
duced by using a weak solution of polysulphide of potas- 
sium to which is added a little ammonia and used only 
slightly warm. The articles are immersed without 
scratch-brushing until the green is produced. 


The Old Brush or Colonial brass finish can be pro- 
duced upon sheet brass goods without previous polishing 
in the following manner: Acid dip the goods in the reg- 
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ular manner and then brush them with a brass wire 
machine. Scratch-brush, moistening the articles with a 
little pumice stone and water. Then dry and lacquer in 
the usual manner. 


When coloring up plain oxidized copper surfaces, after 
relieving, to produce the mottled effect, use Vienna lime 
on the buff. This gives a clearer color to the copper 
and the oxidize. Rouge compositions oxidize the relieved 
copper and give a reddish tinge to the black, necessitat- 
ing the rewashing of the articles before lacquering. 
Vienna lime prevents this and the articles can be lac- 
quered from the wheel. 





The burnt brass effect upon brass-plated antique iron 
or other metals is produced by rubbing down with sea 
sand and water, then lacquering in the usual manner, 
then mix up burnt sienna or burnt umber with a little 
turpentine, linseed oil and copal varnish. The articles 
should dry for a short time, then be wiped out irregular 
to give the appearance of scouring away the burnt surface. 


Imitation verde tones or any contrasting color can be 
produced by mixing dry colors in turpentine, using a 
little turpentine copal varnish, and mixing to the proper 
consistency and applying as stated before. These colors 
give opaque tones, providing too much varnish is not 
used. Then dry in fifteen minutes. All metals should 
be lacquered before applying. The colors dry into the 
lacquered surface, giving permanent results. 


In producing dark bronze tones upon copper or copper 
plated’ articles, use in connection with the sulphuret of 
potassium a little sulphate of ammonia (this is a neutral 
salt) in the place of the water ammonia. A one-quarter 
ounce of the sulphuret and one-eighth ounce of the sul- 
phate of ammonia dissolved in a gallon of cold water 
will be found an excellent solution for bronze tones. 
These bronze tones should be scratch-brushed dry with 
an old or very soft brush. 


Brass articles when immersed in a hot solution, con- 
sisting of one-half ounce of golden sulphuret of anti- 
mony and four ounces of caustic soda in each gallon of 
water, become oxidized with a pleasing brown shade. 
This will become darker if immersed in a dilute solu- 
tion of sulphate of copper, used cold about four to eight 
ounces to the gallon. Several immersions in the same 
manner give deeper brown tones; when relieved give 
very pleasing effects upon brass. 


Polychrome Finish 
This finish is being used very extensively at the | 
present time on all types of lighting art objects, etc. | 
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Metallized plaster casts in reproduction of ancient art 
metal goods are a basis for this finish in endless va- 
riety. The basic finishes are brass finished in gold 
lacquer, sprayed or chemically bronzed, silver, nickel 
and frequently gold. The latter is usually a dull semi- 
lustre finish. 





All articles should be lacquered before the colors 
are applied, as the lacquer acts as a size for the colors. 
Colors ground in Japan dryers are the ones most used, 
but any type of quick-drying color can be used. Dry 
colors mixed to a fluid paint with French alcohol var- 
nish make a good medium especially if some fusel 
oil is added to prevent too rapid drying. Such colors 
are usually applied with small brushes. Girls become 
adept in applying Polychrome finishes. 


DIPS AND MATTS 


It is well to note that aluminum dipping baskets cannot 
be used in potash solution or in muriatic or hydrofluoric 
acids. These chemicals dissolve aluminum very rapidly, 
while the strong mineral acids, such as sulphuric or nitric 
acids, have no perceptible action upon the metal. 


To produce the matt surface upon articles made up 
from aluminum, first wash in benzine or gasoline, then 
immerse momentarily in a warm potash solution, then 
rewash and immerse in clear aqua fortis. This removes 
the oxide formed in the potash and leaves the metal 
clear and white. 


In bright dipping small articles that would not pay 
to wire up, use aluminum dipping baskets with as large 
a mesh as possible. You will find that this is a money 
saver in acid in the course of a year. The acid has very 
little, if any, action upon the baskets. The acid runs 
away from the baskets more readily on account of the 
many exits furnished by the mesh. 


Hydrofluoric acid pickles used in removing fire scale or 
sand from iron or brass castings when in use for some 
time, can have their action considerably increased by 
adding 2 or 4 ounces of sulphuric acid to each gallon of 
solution. This is also permissible when preparing new 
pickles. The small amount of free acid added produces 
a greater action upon the surface of the articles to be 
cleansed. 

















It is sometimes found difficult to produce a very bright 
luster upon sheet brass goods, even when the articles have 
been previously immersed in the regular aqua fortis 
firing off dip. This may be due to the composition of 
the metal. In such a case after the usual bright dip, re- 
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immerse in the hot potash cleaning bath for a few sec- 
onds, then remove and allow to drain well. Do not wash 
in cold water as customary. Then plunge in the bright 
dip'and remove as rapidly as possible, wash and dry out 
in the usual manner, a clear bright luster will result. 


The best method to pursue in neutralizing the free acid 
in the pores of iron castings after pickling in hydro- 
fluoric acid or any other acid, is to prepare a warm bath 
of commercial sulphate of ammonia. See that the articles 
are boiled out well in boiling water. They should then 
be immersed in the sulphate of ammonia solution for ten 
or fifteen minutes. This method will give a more satis- 
factory deposit especially when nickeling iron. Always 
add a little sal soda to the water in which iron or steel 
articles are immersed after cleaning or scouring while 
waiting for plating, this prevents oxidation. 


Bright acid dips according to most text book formulas 
should be prepared in the proportion of one part sul- 
phuric acid to half part aqua fortis. These proportions 
work very well after the bright dip has been working for 
some time and needs replenishing. But such a dip when 
newly prepared according to the proportion mentioned 
produces an Ormolu tone to the surface. Bright dips for 
brass gives better results when prepared from the follow- 
ing proportions: 


OI GE Vittial As cas tonics Osea tore 1 gallon 
Adttay Worhs:. 24. taut oat ane atk | ad 
Muriatic «Acid! ff) eta IZ oz, 
Water scecsG: Jose eis oe wees 1 at. 


For gilding metal, copper, or low brass two parts of 
aqua fortis to one part oil of vitriol should be used by 


- measure, then add the muriatic acid and water in the pro- 


portion mentioned. 


Always remove fire scale from copper, bronze or brass 
before bright acid dipping. Solution commonly used is: 


Wiatede Pi aos nc ae atc attain eon ae ee 1 gallon 
Sulphuric Acid, 66% 2025542000 0en 10 ozs. 
Bichtomaté <of Soda:¢.s.¢2c..- see 1 oz. 


Temperature 120 to 140 degrees Fahr. 


To preserve the action of the bright acid dip, after 
removing the fire scale, dip the copper, bronze or brass 
articles in a nitric acid dip for a moment. Then dip 
directly in the bright dip. 

Nitric “Acid, (38 Yo lf caer eae eee 1 gallon 
Caleméd: Soot «i. tacn ay vectra os YZ oz. 

To remove fire scale from iron or steel, without sul- 

phuric acid or muriatic, use crude sodium bisulphate. 


Water. sskwsids i sccewae eee anetey paces 1 gallon 
Crude Sodium Bisulphate............. 1% to 2 Ibs. 


Temperature 200 degrees Fahr. 
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Iron or steel can be electrically pickled with the same 
solution. 

Use lead-lined tanks with burned in seams and anodes 
of heavy plate iron (the steel parts to be pickled 
becoming the cathodes). Use 10 volts and a high cur- 
rent. The scale will be removed instantly. Connect the 
positive current to the iron anodes. Carbon can be used. 
Temperature 180 degrees Fahr. 


a 





Paints or enamels as well as japans and lacquers can 
be removed from metal surfaces almost instantly in the 
same manner, i. e., electrically. Iron tanks should be 
used. The positive current should be connected directly 
to the iron tank. The articles from which the paints or 
enamels are to be removed become the cathodes. Use a 
voltage of 6 to 10 with a high current. 


IN UOT ae sec cote cess aA o Tout ae «caren Ae 1 gallon 
CARRICESOGR iihietis io eils atenaepns oe 6 to 8 ozs. 
COATING ens 1A eee ST eee ews s 6 to's © 


Ormolu dips for brass should be prepared as follows: 

Add all the oxide of zinc nitric acid 38 degrees will take 
up. It should have the appearance of a heavy white wash 
solution. Heat up the mixture by surrounding the re- 
ceptacle with hot water. Then add sulphuric acid to 
regulate the matt finish. 


Sulphuric acid in excess gives a velvet matt, so by 
varying the amount of sulphuric acid, coarse or fine 
matt finish will result. All brass articles should be bright 
acid dipped before matt dipping. After matt dipping and 
water washing use a dilute sodium cyanide dip to re- 
move acid stains and even up the color. 


eR Ste Aree tthe a as eee ees oh Dic shiek ug 1 gallon 
Sodium Cyanide, 96-98%............ 2 to 4 ozs. 


Dip for removing Fire Scale from Sterling Silver 


RUOROTEE cc etal yp Paks aS be oe Sage 1 gallon 
Salsnaric: Acid, 6696, fi cssees 255 t0: 1 pint 
IBighrowiate OF SOGAs . scsuisee «oe sire +s Z 025. * 


Temperature 180 degrees Fahr. 


To prevent fire scale in annealing sterling silver use 
25% sodium cyanide, 25% common salt and 50% soda 
ash, It will be found that as low as 10% sodium cyanide 
will do, increasing the other parts proportionately. 


Heat in a cast iron or steel pot to 1250 deg. Fahr. 
Immerse the silver until it becomes cherry red. Then 
quench in water. The silver will be uniformly heated 
and all danger of fire scale eliminated. 
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Electro Strip for Gold 

Mee NV LEE 28. hun tore vied ha ee ee 1 gallon 
Sodium Cyanide, 96-98%............ 5 ozs. 

Yellow Prussiate of Potash or Soda.. 4 


~The articles to be stripped should be the anodes. 


Cathodes should be of sheet carbon. The action is 
just the reverse from plating. Use a hot solution with 
a strong current at 4 to 6 volts. Keep the articles agi- 
tated while stripping. 


A similar method can be used for stripping plated de- 
posits from articles that have failed. Nickel, copper, 
brass and silver may be readily stripped from any base 
metal in the following solution: 


Sulphuric Acid, 66°. ..5.07.. stan 1 gallon 
WV AEG ee tke eal Ascii ek Dae mete wees 1 pint 
SSIV CEL INO? Nef acics condos dane oe ee re 1 oz. 


The articles to be stripped become the anodes. Cathodes 
may be of carbon, lead or copper. 


Acid Strip for Nickel Deposit Upon Copper, Brass or Bronze 


siiphuric: Acid, 6696s.0.. + 12. ccnten 1 gallon 
Nittie Acid; 38 Vde.a. csr oe 1 quart 
WV AEC bce i we alts Situs ata ete eee Y% pint 


| Heat the solution. Avoid an excess of water. If the 
brass, etc., 1s rough after nickel is removed, add more 
sulphuric acid until the brass becomes smooth. 


| If the dip works slowly add small proportions of nitric 
‘acid. Small iron castings that have foundry sand burnt 
in them should be pickled by tumbling in a wooden 
“Oblique tumbling barrel. A solution of 
Bee” WAtED © 5s i205 seactewens } a steee < eee 1 gallon 
Eivdrofluoric, Acid, <ctebascce ce tee. 1 pint 
will be found effective. 

For removing oxide or scale from small articles of 
‘iron or steel tumble in a solution of 


WV AEG ae Sey wdc cate a ae A a 1 gallon 
Crude Sodium Bisulphate ........... 8 ozs. 


To cleanse and brighten small steel articles tumble in 
ca solution of 


Water » sect! kd ee pee ee ee 1 gallon 
soda. sAsh. SSIG00 6 ee ae Me eet 2 to 4 ozs. 
Sodium Cyanide, 96-98%............ Y%zto % oz. 


To remove burs and rough edges, use boiler ashes and 
\a little ash and water. Tumble until removed. For bright 
ifinish follow up after drying out with macerated leather 
ito which is added a little Vienna lime. 






[ Brass, copper or bronze articles may be tumbled in 
+Macerated leather and Vienna lime, or ball burnished, us- 
sing neutral borax soap chips as a lubricant. Sodium 
acid phosphite is used to replace cream of tartar in 
itumbling operations. | 


| 
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Chemical, Commercial and Common Names of 
Chemicals Used in Dipping, Plating and 
Coloring of Metals 


A good deal of confusion often exists because of the 
indiscriminate use of the chemical, commercial and 
common names of substances in formule for dipping, 
plating, coloring, and lacquering of metals. Often in 
my own experience, when experimenting with various 
formule, both native and foreign, the terms given 
have been somewhat confusing and required a search. 


ACIDS AND ACID COMPOUNDS 
Acetic Acid. HC,H,O,; hydrogen acetate, acid of 
. 


vinegar. 

Acid Phosphate. CaH, (PO,),.2H,O; soluble acid 
phosphate; super-phosphate of lime. 

Amyl Acetate. CH,CO,C;H,,; banana oil. 

Amyl Nitrite. NO,C;H,,; isoamyl nitrite. 

Amyl Valerianate. C,H,CO,C,;H,,; apple oil; amyl 
valeriate. 

Benzoic Acid. C,H,;CO.,H; acid plenylformic. 

Boracic Acid. H,BO,; boric acid; hydrogen borate. 

Carbolic Acid. C,H,OH; phenol; phenic acid; 
phenylic acid. 

Carbonic Acid. H,CO,; hydrogen carbonate. 

Chromic Acid. CrO,; anhydrous chromic acid; 
chromium trioxide. 

Citric acid. ~ (CO,HCH;).C(OH)CO.HY acid ae 
lemons. 

Formic Acid. HCOOH. 

Hydrocyanic Acid. HCN;; prussic acid. 

Hydrofluoric Acid. HF; fluoride of hydrogen. _. 

Gallic Acid. C,H,(OH), CO, H.H,O; tryoxybenzoie 
acid. 

Lactic Acid. CH,CHOHCOOH; acid of milk. 

Malic Acid. COOHCH,CH(OH)COOH; apple 
acid, oxysuccinic acid. 

Nitric Acid. HNO,; aqua fortis. 

Nitro-Hydrochloric Acid. Aqua Regia; nitro-} 
muriatic acid. (Solvent for gold and platinum.) 

Oxalic Acid. H,C,O0,; hydrogen oxalate. 

Phosphoric Acid. H,PO,; ortho-phosphoric acid. 

Glacial Phosphoric Acid. POs 

Plumbic Acid, Anhydrous. PbO, : lead dioxide; 1c 
peroxide; lead superoxide. | 

Pyrogallic Acid. C,H,(OH),; pyrogallol. 

Salicylic Acid. C,H,(OH)(COOH);  ortho-hy-f, 
droxybenzoic acid. 

Selenous Acid. H,SeO,; selenious acid. 

Stearic Acid. (CH, CH,),,;CO,.H; stearinic aciag 
acid cetylacetic. 

Sulphuric Acid. H,SO,; oil of vitriol; vitriolic acid.} 

Sulphurous Acid. H,SO,. 

Tartaric Acid. H,C,H,0,; acid of tartar; dextrotar- f 
taric acid. 
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ALCOHOLS 
Alcohol. C,H;OH; ethyl alcohol; ethyl hydrate; 
Spirits of wine. 
Amyl Alcohol. CH,CH,CH(CH,)OH; fusel oil, 
potato oil; potato spirit; grain oil. 
Methyl Alcohol. CH,0H; wood alcohol; wood 
naphtha; wood spirit. 
ALCOHOL SOLVENTS 


Benzine. Petroleum ether. 
Benzene. C,H,; benzol. 
Solvent Naphtha. 160° benzol. 
Sulphuric Ether, (C.H,),O; ether, 
Bisulphide of Carbon. CS,. 
ALUMS 
Alum. AI,(SO,)3,.K,SO,.24H,O; sulphate of alumi- 
num and potassium. 
Ammonia Alum. <A! ,(S0,),.(NH,),50,24H,0; 
‘sulphate of aluminum and ammonium. 
Burnt Alum. Dried alum; aluminum-potassium sul- 
phate calcirred. 
Chrome Alum. K,(SO,).CrSO,.24H,O; double sul- 
phate of chromium and potassium. 
Roach Alum. Roman alum; red alum. ~ | 
Soda Alum. Al,Na,(SO,),.24H,O; sulphate of 
ialuminum and sodium. 
ALUMINUM COMPOUNDS 
Aluminum Chloride. (a)AI,Cl,.12H,O; (b)AI,Cl,. 
_ Aluminum Hydrate. Al (OH),; aluminum hydrox- 
ide: hydrated alumina. 
_ Aluminum Nitrate. Al(NO,),; nitrate of alumina. 
_ Aluminum Oxide. Al,O,; alumina (emery and 
‘corundum are varieties of the oxide). 
Aluminum Sodium Fluoride. 3NaF.AIF,; cryolite. 
Aluminum Sulphate. AJl,(SO,)g. 
AMMONIUM COMPOUNDS 


Ammonia, Solution of. NH,OH; ammonia; am- 
imonia water ; ammonium hydrate; spirits of hartshorn. 

Ammonium Acetate. NH,(C,H,O,). 

Ammonium Arseniate. (NH,),AsO,. 

Ammonium Benzoate. (NH,)C,H,;O,. — 

Ammonium Bromide. (NH,)Br. 

Ammonium Carbonate. (NH,),CO,; neutral car- 
ybonate of ammonia; volatile salt. 

Ammonium Bicarbonate. NH,HCO,; acid carbon- 
ate of ammonia; ammonium-hydrogen carbonate. 

Ammonium Chloride. NH,Cl; sal ammoniac, mu- 
iriate of ammonia. 

Ammonium Citrate. (NH,),C,H;O,. 

Ammonium Nitrate. NH,NO,. 

Ammonium Oxalate. (NH,),C,O,.H,O. 

Ammonium Phosphate. (NH,),PO,; ammonium 
di-phosphate. 

Ammonium Sulphate. (NH,),SQO,. 
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Ammonium Sulphide. (NH,),S; sulphuret of am- 
monia., | 

Ammonium Sulphydrate. (NH,)HS; hydrosulphide 
of ammonia; ammonium and hydrogen sulphide. 

Ammonium Sulphocyanide. NH,SCN; ammonium 
sulphocyanate. 

Ammonium Tartrate. (NH,),C,H,O,. 

Ammonium Valerianate. NH,C,.H,O, 


ANTIMONY AND ITS COMPOUNDS 


Antimony, Metallic. Sb; regulus of antimony. 

Antimony, Butter of. SbCl,; antimony trichloride; 
chloride of antimony. 

Antimony Glass. Sb,O,; Sb,O,; Sb.O,;; vitrified 
antimony; gray oxide of antimony; vitrified oxide of 
antimony. 

Antimony Pentasulphide. Sb,S;; antimony  sul- 
phide. 

Antimony, Red. Sb,S,; crocus of antimony. 

Antimony  Tartrated. K(SbQ0)C,H.O,:. tattan 


emetic; antimony-potassium tartrate. 
ARSENIC AND ITS COMPOUNDS 


Arsenous Acid. As,O,; white arsenic, arsenous an- 
hydride. 

Arsenic Disulphide. As,.S,; realgar; red orpiment; 
ruby arsenic; red arsenic glass. 

Arsenic Fluoride. AsF,; arsenic trifluoride. 

Arsenic Pentasulphide. As,S,; persulphuret of ar- 
senic. , 

Arsenic Trichloride. AsCl, chloride of arsenic. 

Arsenic Trisulphide. As, »Ss; yellow orpiment; yel- 
low sulphide of arsenic; king’s yellow. % 


BARIUM COMPOUNDS 


Very few of these compounds are used in electro- 
plating. ‘They consist of the acetate, arsenate, bro- 
mide, carbonate, chloride, chlorate, ferro- -cyanide, hy- 
drate, iodide, nitrate, oxalate, monoxide, phosphate 
and sulphate. ; 

Barium Sulphide. BaS, is the only compound in 
general use. Sulphide of barium, barium mono-sul- 
phide, baric sulphide. 


CALCIUM COMPOUNDS 


Calcium Carbonate. CaCO,; chalk; ‘limestone; 
marble; calcite; calc spar. 

Calcium Chloride. CaCl,; muriate of lime. | 

Calcium Hypoclorite. Ca(ClO),.4H,O; bleaching 
powder. 

Calcium Hydrate. Ca(OH),; slaked lime. 

Calcium Oxide. CaO; quicklime. 

Calcium Sulphate. CaSO,; plaster of paris ; gyP- 
sum. 

There are many other calcium es but they: 
have no connection with plating. 5 SORBR RAI 
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COBALT COMPOUNDS 


Cobalt Chloride. CoCl, (cobaltic) ; CoCl, (cobaltous). 

Cobalt Cyanide. Co(CN),. 

Cobalt Nitrate. Co(NO,),. 

Cobalt Sulphate. CoSQ,. 

Cobalt Ammonium Sulphate. CoSO,(NH,),SO,+ 
G6ELO. 

COPPER COMPOUNDS 

Copper Acetate. Cu(C,H,O,),.2H,O; crystallized 
verdigris; neutral or normal acetate of copper. 

Copper Arsenite. CuHAsO,; Scheele’s Green. 

Copper Carbonate. Cu,(OH),CO,; dictipric. car= @ 
bonate of copper; green copper carbonate; Brunswick 
green. 

Copper Chloride. CuCl,; cupric chloride; neutral 
chloride of copper. 

Copper Cyanide. Cu(CN). 

Copper Nitrate. Cu(NO,),.3H,O; cupric nitrate. 

Copper Oxide. Cu.,O; red oxide of copper ; suboxide. 

Copper Sulphate. CuSO,.5H,O; blue vitriol; blue 
stone; blue copperas; Roman vitriol. 

Cupric Oxide. CuO; oxide of copper, black oxide 
of copper. 

GOLD COMPOUNDS 

Gold Chloride. AuCl; aurous chloride; gold mono- 
chloride. 

Gold Cyanide. KAu(CN),; gold-potassium cyanide; 
potassium cyanaurate. 

Gold Fulminate. Au(HN)NH,.3H,O; auroamidoi- 
mide; a precipitate from chloride by ammonia. 

Gold Monoxide. Au,O; aurous oxide. 


IRON COMPOUNDS 


There are a great variety of iron compounds; many 
of them of no interest to the electroplater. 

Citrate of Iron and Ammonia. Ammonio-ferric cit- 
trate. 

Chloride of Iron. FeCl,; Ferric chloride; perchlor- 
ide of iron; permuriate of iron; sesquichloride of iron. 

Ferric Ferrocyanide. Fe,[Fe(CN),;],; prussian 
blue; ferrocyanide of iron. i 

Ferric Hydrate. Fe(OH), hydrated oxide of iron; 
moist peroxide of iron. 

Ferroso-Ferric Oxide. FeO.Fe,O,; magnetic oxide 
of iron. : 

Ferrous Ammonium Sulphate. Fe(SO,).(NH,), 
5Q),.0H.O;- Mohr’s Salt 

Oxide of Iron. Fe,O,; Ferric oxide; iron peroxide; 
red oxide of iron; rouge; Indian red. 
~ Sulphate of Iron. BeSOi7 He 205 mpiaen oe ; 
green vitriol. eteTeto vis > 3} 41 
| fg LEAD COMPOUNDS « 
“Lead Acetate. Pb(C,H, O: 2) 2PbO. H eli sugar of 
lead; plumbic acetate. y 
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Lead Carbonate. 2PbCO,.Pb(OH),; white lead. 

Lead Oxide. PbO; litharge, yellow oxide of lead; 
lead monoxide. 

Lead Cyanide. Pb(CN),. 

Lead Silicate. PbSiQOsg. 

Lead Fluoride. PbF,. 

Lead Fluoborate. Pb(BF,),. 

Lead Sulphate. PbSQO,. 


MAGNESIUM COMPOUNDS 


Magnesium Carbonate. MgCO,. 

Magnesium Chloride. MegCl,.6H,O. 

Magnesium Oxide. MgO; Calcined magnesia. 

Magnesium Sulphate. MgSO,; Epsom salt; cathar- 
tic salt. 


MANGANESE COMPOUNDS 


Manganese Acetate. Mn(C,H,O,),.2H,O. 

Manganese Carbonate. MnCO,. 

Manganese Dioxide. MnO,; black oxide. 

Permanganate of Potassium. KMnO,; permanga- 
nate of potash. 

Permanganic Acid. HMnO,; hydrogen permanga- 
nate. 


MERCURY COMPOUNDS (QUICKSILVER ) 


There are a large number of mercury compounds. 
I give only those of interest to the plater. 
Mercuric Chloride. Hg(Cl,; corrosive sublimate; bi- 
chloride of mercury; perchloride of mercury. 
Mercuric Cyanide. Hg(CN),; cyanide of mercury; 
bicyanide of mercury; prussiate of mercury. 
Mercurous Nitrate. HgNO,; subnitrate of mercury.” 
Mercuric Oxide. HgQO; red precipitate. 2 
Mercuric Sulphide. HgS; vermillion; red sulphide 
of mercury; cinnabar. 


NICKEL COMPOUNDS 

Nickel Cyanide. Ni(CN),.4H,O; single cyanide of 
nickel. 

Nickel Sodium Cyanide. Ni(CN),.NaCN; double 
cyanide of nickel. 

Nickel Acetate. Ni(C,H,O,);. 

Nickel Carbonate. NiCO,. 

Nickel Chloride. NiCl,. 

Nickel Fluoride. NiF,. 

Nickel Fluoride Ammonia. 5NiF,6NH,+8H,O. 

Nickel Hydrate. Ni(OH),; nickelic hydrate. 

Nickel Oxalate. Ni(C,H,O,),. 

Nickel Oxide. Ni,O,; peroxide of nickel; sesquiox- 
ide of nickel. 

Nickel Ammonium Sulphate. NiSO,.(NH,),SO,. 
6H,O; double salts. 

Nickel Sulphate. NiSO,.7H.O; single salts. 

Nickel and Potassium Sulphate. Double sulphate 
of nickel and potassium. 
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PITCH COMPOUNDS 
Pitch. Black pitch; boiled pitch; stone pitch; wood 
pitch. 
Burgundy Pitch. White pitch; Burgundy resin. 
Canada Pitch. Hemlock gum; hemlock pitch. 
Mineral Pitch. Asphaltum; bitumen. 


PLATINUM 


Platinic Chloride. PtCl,; cloride of platinum; per- 
chloride of platinum; tetra-chloride of platinum. 

Platinum Ammonium Chloride. PtCl,.2NH,Cl; am- 
‘monium chloro-platinate. 

Platinum Hydrate. Pt(OH),. 


PLUMBAGO 
Graphite. C-+impurities; black lead. 


POTASSIUM COMPOUNDS 

Potassium Acetate. KC,H,O,; acetate of potash; 
diuretic salt. 

Potassium Carbonate. K,CO,; salt of tartar (pearl- 
ash impure). 

Potassium Bicarbonate. KHCO,; potassium hydro- 
‘gen carbonate; acid potassium carbonate. 

Potassium Cyanide. KCN; cyanide of potash. 

Potassium Ferricyanide. K,Fe(CN),; red prussiate 
.of potash. 

Potassium Ferrocyanide. K,Fe(CN),.3H.O; yel- 
‘low prussiate of potash; ferro-prussiate of potash. 
Potassium Hydrate. KOH; caustic potash; hy- 
‘drated oxide of potash. 

Potassium Nitrate. KNO,; nitrate of potash; salt- 
peter. 

_ Potassium Binoxalate. KHC,O,; salt of sorrel; es- 
sential salt of lemons. 7 

Potassium Sulphate. K,SO,; normal potassium sul- 
phate; vitriolated tartar. 

Potassium Bisulphate. KHSO,; potassium hydro- 
gen sulphate; acid potassium sulphate; bisulphate of 
potash. 

Potassium Sulphocyanide. KCNS. 

Potassium Tartrate. K,C,H,O,; soluble tartrate; 
neutral tartrate; tartrate of potash. 

Potassium Bitartrate. KHC,H,O,; (argols im- 
pure); cream of tartar; crystals of tartar; acid tar- 
itrate of potassium. 





SILVER COMPOUNDS 

Silver Chloride. AgCl. 

Silver Cyanide. AgCN. 

Silver Nitrate. AgNO,; lunar caustic. 

Silver Oxide. Ag,O. 

Silver Sulphide. Ag.S; sulphuret of silver. 
SODIUM COMPOUNDS 


Sodium Carbonate. Na,CO,; sal soda; soda crys- 
als; washing soda. 
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Sodium Bicarbonate. NaHCO,; sodium hydrogen 
carbonate.) ~ 

Sodium Chloride. NaCl; common salt; marine salt; 
muriate of soda. 

Sodium Fluoride. NaF. ‘ 

Sodium Hydroxide. NaOH; caustic soda; hydrate 
of soda. 

Sodium Hyposulphite. Na,S,O0,.5H,O; hypo; so- 
dium thiosulphate. . 

Sodium Nitrate. NaNO, cubic niter; Chilian salt- 
peter. 

Sodium Nitrite. NaNoO.,. 

Sodium Phosphate. Na,PO,; tribasic phosphate of 
soda; tasteless salt; ortho-phosphate of soda. 

Sodium Acid Phosphate. Na,HPO, (dibasic); 
NaH,PO, (monobasic). 

Sodium Pyrophosphate. Na,P,O0,.6H,O. 

Sodium Silicate. Na,SiO,; water glass; soluble 
glass. 

Sodium Sulphate. Na,SO,; Glauber’s salt. 

Sodium Acid Sulphate. NaHSQO,; nitre cake; bisul- 
phate of sodium. 

Sodium Sulphite. Na,SOQOs. 

Sodium and Potassium Tartrate. Rochelle salts. 


SULPHUR COMPOUNDS 


Liver of Sulphur. Mixture of potassium polysul- 
- phides with potassium sulphate. 

Precipitated Sulphur. Milk of sulphur. 

Sodium Polysulphides. Na,S,; Na.S,; Na,S,.6H.O; 
Na,S,.6H,O. 

Sodium Sulphocyanide. NaCNS. ay 

Potassium Sulphocyanide. KCNS. 

Ammonium Sulphocyanide. NH,SCN. Used in oxi- 
dizing and black nickels. 

TIN COMPOUNDS 

Stannic Acid. H,SnO,; precipitated as a white 
powder. ! 

Stannic Chloride. SnCl,; bichloride or perchloride 
of tin. 

Stannic Oxide. SnO,; mineral cassiterite; tin stone; 
flowers of tin. 

Stannic Sulphide. Sn,S,; used in bronze powders. 

Stannous Chloride. SnCl,+2H,O; tin salt; tin 
chloride. 

Stannous Sulphide. SnS; sepia powder. 

Stannous Oxide. SnO; tin oxide. 

, ZINC COMPOUNDS 

Zinc Carbonate. ZnCO,; white’ powder. 

Zinc Chloride. .ZnCl,4+-H,O; muriate of zinc. 

Zinc Cyanide. Zn(CN),. | 

Zinc Oxide. ZnO; zinc white. , 
Zinc Sulphate. ‘ZnSO,+7H, O; white vitriol. 

Zinc Sulphide. ZnS; zinc blendé. 
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